Sustainable management of wetlands ecosystem become a serious crucial, especially with the rapid population growth and increase of anthropogenic activities, in addition to climate change threats. Several approaches have been introduced for ecosystem analysis and management since 1990s, where Driver -Pressure -State -Impact -Response (DPSIR) framework is one of the widely used approaches for assessing and managing environmental problems. This study applied DPSIR framework on Burullus wetland as a model of Egyptian Northern ecosystems, in order to analyze it from the perspective of its potential to deliver ecosystem services within current state of changes resulted from socio-economic drivers. Such changes have a direct or indirect impact on the wetland health and productivity, thus distress local communities relay on its services. Five main socio-economic drivers were analyzed and introduced through DPSIR framework. Number of actions and responses were recommended depending on DPSIR framework analysis. The results of this study will guide to prepare a management and restoration plan for Burullus wetland based on ecosystem approach.
INTRODUCTION
Wetlands are one of the most unique and productive worldwide ecosystems where terrestrial and aquatic habitats meet. They play a critical role in sustaining many natural cycles and supporting a wide range of biodiversity. Almost all of the world's water birds use wetlands as a feeding and breeding grounds. They also have vital recreational, historical, scientific and cultural values (UNEP, 2015) .
Burullus wetland is the second-largest wetland in Egypt, located in the central part of the Northern section of the Nile Delta. It was declared a wetland nature reserve under the international Ramsar convention and a national protectorate in 1998 (Khedr & Lovett-Doust, 2000) . It offers a wide diversity of various habitats ranging from water fresh swamps, to salt marshes and mudflats. The shores and islets of the wetland comprise one of the most important reed beds in the Mediterranean region, where this type of habitat is becoming rare and threatened (Shaltout, 2017) .
However, Northern wetlands in the Nile Delta of Egypt are recently under threats of anthropogenic stresses caused by the accelerated population growth (El- Asmar, Hereher, & El-Kafrawy, 2012) , coupled with unplanned developing activities that led to urbanization, posing serious implication on its current resources (Hegazy & Kaloop, 2015) . In addition to pollution from drainage water that discharge a huge amount of wastes enriched with El Bahrawy, et al. agricultural fertilizers, industrial and sewage effluents. These conditions affected directly and/ or indirectly water quality of the wetland, causing eutrophication state (Okbah & Hussein, 2005) .
The increase of human pressures and consequent loss of wetlands need more efforts to conserve, where habitat conservation in terms of quantity and quality is a first priority (Khedr & Lovett-Doust, 2000) . Although assessing the link between human pressures and state-changes in marine and coastal ecosystems remain a challenge, there are several conceptual frameworks for describing these links (Patrício et al., 2016) . Drivers -Pressures -StateImpact -Responses (DPSIR) framework is one of the developed approaches that widely adopted to understand human causes of environmental degradation (Kristensen, 2004) , DPSIR is a mean of structuring and analyzing information in decision-making across ecosystems (Patrício et al., 2016) .
The objective of the present study is to analyze the state of Burullus wetland ecosystem within the recent pressures exerted from socio-economic drivers and to recommend a number of responses and actions needed to manage and restore the wetland to its natural condition when declared a protectorate in 1998.
METHODOLOGY
DPSIR framework was prepared based on understanding the interaction between socio-economic developments as a "Drivers" which exert or mitigate pressures on the environment. Such "Pressures" cause stresses on environmental status. "State" of environment change present its condition in terms of quantity and quality of resources. "Impacts" describe the effect of the changed environment and its consequences on human health and economy (Smeets & Weterings, 1999) . Accordingly, a number of "Responses" are recommended as a feedback loop to mitigate the environmental changes as shown in Figure ( 
DESCRIPTION OF THE WETLAND ECOSYSTEM AND SERVICES
The study area includes Burullus wetland and the five adminstrave districts surrounding it; Baltim, El-Hamoul, El-Riad, Sidisalem and Motobas. It is a shallow brackish water wetland with an average depth of 115 cm. The wetland receives most of its water at its southern margins through agricultural drains. Besides, Brimbal Canal at the western part of the wetland and Mediterranean sea through a small opening called Boughaz EI-Burullus (Samaan et al., 1989) . The wetland is rich of a variety of rare plants, animals and aquatic life as well as its special geographical nature used by migratory birds (Abayazid & Al-Shinnawy, 2012 ). 
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Burullus       Sidisalem     El Hamoul   El Reyad    Motobas     
RESULTS AND DISCUSSIONS
The main components of DPSIR framework can be analyzed as following 1) Socio-Economic Drivers: The wetland ecosystem is affected by several socio-economic drivers resulting from rapid population growth and urbanization expansion which recently stresses its economic resources (Farag, 2011) . The lowers lands at the southern boundary of the wetland have been extensively utilized by local communities for agriculture purposes; some of these low-level areas had been converted into fish farms due to its profitability (Asmar et al., 2013) . Besides, the accelerated impact of sea level rise (SLR), with the subsidence of the Delta itself which makes the region one of the most vulnerable areas in the world (Zingstra, 2013) . Most of these hazards are human-induced, except Delta subsidence and SLR that belong to the natural hazards (Asmar et al., 2012) .
2) Main Environmental Pressures:
The main pressures exerted from the above discussed drivers can summarized as follows:
A-Increase Of Drainage Discharge: Population growth, expansion of agricultural and industrial activities around the wetland led to huge amount of daily bypassing of untreated or partially treated sewage, industrial and uncontrolled agricultural waste water through water fresh drainage channels discharging into the wetland. Most of agricultural drainage water of middle Nile Delta is discharged in the wetland, where its southern side receives drainage water from agricultural drains (11, 9, 8, 7, Nasser and El Bahrawy, et al. Vol. 40, No.1, Dec. 2017 107 El-Gharbia) as shown in Figure (4) . The total drainage discharged into the wetland is 3904 million m3/year (Zeiny & Kafrawy, 2017) . 
B-Climate
4) Stakeholder's Responsibilities: Identifying stakeholder's importance is
an essential step for ensuring integrated management and preventing El Bahrawy, et al. Vol. 40, No.1, Dec. 2017 109 responsibilities overlap. Four categories were fulfilled according to Burullus wetland status. However, category IV is not effective in the wetland management as shown in Tables 2 and 3 . and human health. Required responses to mitigate the exerted pressures were recommended as short term management and restoration plan and long term strategies needed to improve the wetland status (Figure 8 ).
The next section shows DPSIR framework analysis for each proposed driver, results and recommendations through numbers of political responses that are needed to restore the wetland ecosystem. El Bahrawy, et al. Vol. 40, No.1, Dec. 2017 115
Dpsir Framework Clarifies The Following:
 Main drivers affecting the wetland ecosystem services are agricultural and industrial growth, population growth, climate change, exponential development of fish farms and Stakeholders interests.
 The wetland receives drainage water that carry accumulated wastewater from agricultural activities loaded with pesticides and chemicals, industrial loaded with chemicals and heavy metals and sewage loaded with nutrients, affecting water quality and lead to eutrophication conditions in some parts of the wetland.
 The increase discharge of drainage water affects the amount of sea water entering the wetland through the inlet. Thus, affecting the water quality and sediment level in the wetland.
 Exponential development of fish farms change the land use, encourage illegal fry fishing and increase nutrient level in the wetland due to discharging of their waste water into the wetland.
 Area reduction is mainly attributed to the reclamation and drying processes of the fish ponds mainly in the South and East parts of Burullus region.
 Sea level rise, salt water intrusion and temperature increase resulting from climate change threats the wetland ecosystem and habitats.
 Multi-stakeholders, overlapping of duties and conflict between stakeholder's interests affect the management procedures.
Dpsir Framework Recommended The Following:
 Implementing management and restoration plan to reduce current pressures and maintain future opportunities, e.g. collection and marketing of reeds.
 Enhancing cooperation between key stakeholders responsible for management of Burullus wetland and involving both primary and secondary stakeholders in decision making.
 Clarifying responsibilities between relevant stakeholders and building an interactive data sharing network between them.
 Encouraging private sector for more investments of small and minors industries to increase the local communities' income and best use of its ecosystem services.
 Supporting the touristic potential around the wetland for enhancing the population livelihood.
 Raising awareness of beneficiaries around the wetland that directly affect the wetland ecosystem.
 Enhancing social problems of local communities related to pension, health insurance and sewage services.
 Regular dredging of the wetland area and inlet to ensure the water circulation in the wetland.
 Adequate treatment for agriculture and municipal wastes before being discharged into the wetland.
 Preparing vulnerability zoning map and identifying hotspot areas. 
